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Foreign body ingestion is common in the pediatric population and the mainstay of treatment is typically
endoscopic removal. Complications such as tracheoesophageal ﬁstula may occur due to foreign body
ingestion. The treatment of tracheoesophageal ﬁstula following foreign body ingestion is controversial.
We report the case of a 33 month-old former 25 week-old triplet who developed a tracheoesophageal
ﬁstula following her foreign body ingestion. Following initial foreign body removal, subsequent treat-
ment with electrocautery and ﬁbrin sealant facilitated closure of the ﬁstula as seen on repeat esopha-
gram performed six weeks post-operatively. We report this case as a reminder of this complication and
its association with foreign body ingestion as well as its insidious presentation and to encourage
consideration of this modality as a primary treatment for acquired tracheoesophageal ﬁstulae secondary
to foreign body ingestion.
 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Background
The diagnosis of an esophageal foreign body in a child may be as
simple as taking a history or may only be given away by vague
respiratory or gastrointestinal symptoms. Ingestion of a foreign
body is a common clinical scenario among the pediatric population.
When the foreign body is identiﬁed during the work-up (whether
on imaging or endoscopy), the ﬁrst order of business is removal of
the offending foreign body.
Complications following esophageal foreign body include res-
piratory compromise, esophageal erosions and perforation, aor-
toenteric and tracheoesophageal ﬁstula.
No true estimate of foreign body ingestion or tracheoesophageal
ﬁstula as a complication of foreign body ingestion exists [1e6].
Select case reports and case series discuss a variety of foreign bodies
provide the majority of our understanding of the management
[7e14]. Given the scarcity of reports, descriptions of each incident
as well as the management and morbidity is paramount forthe manuscript and revised
þ1 253 403 1641.
.
Inc. This is an open access article uimproved understanding, operative management and tracking of
outcomes. Here, we report the unique case of a 33 month-old pa-
tient who suffered a tracheoesophageal ﬁstula after foreign body
ingestion that healed after removal of the foreign body with sub-
sequent use of electrocautery and ﬁbrin sealant, a management
strategy that has not been previously described.2. Case report
A 33 month-old female, former 25 week-old triplet presented
with two to three days of respiratory difﬁculty. She was initially
admitted to the intensive care unit with severe stridor. Her past
medical history consists of a six-month stay in the intensive care
unit with her siblings prior to discharging home where she had a
gastrostomy button placed and her patent ductus closed. She was
living at home with her siblings without supplemental oxygen at
baseline (although with premature lungs) and her only oral intake
was for pleasure. She had been seen approximately three to four
weeks previously with tactile fevers and discharged with an upper
respiratory tract illness (Fig. 1A).
On evaluation for her worsening respiratory difﬁculty routine
chest imaging demonstrated a deviated trachea with an enlarged
esophagus (Fig. 1B) and her bloodwork was without leukocytosis.nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. A: Previous admission 3e4wks prior. B: On admission chest imaging demonstrating deviated trachea with dilated esophagus. C: Neck/chest CT: Fluid collection centered in
the superior mediastinum related to patient’s swallowed foreign body and upper esophageal perforation, causing patient’s rightward tracheal deviation. There is suggestion of
possible inferior extension to the level of the PDA. 2. Additional ﬁndings concerning for bronchopneumonia, with multifocal atelectasis/consolidation involving the bilateral upper
lobes and right middle lobe. D-1: Esophagoscopy with foreign body 15 cm from the lips, upon removal, concern for perforation. D-2: Esophagoscopy with foreign body at 15 cm from
the lips, manipulated away fromwall, upon removal, concern for perforation. D-3: Esophagoscopy with foreign body removal. D-4: Esophagoscopy with foreign body at 15 cm from
the lips, upon removal, concern for perforation. E: Esophagram demonstrating contrast exstravasation into the pulmonary tree indicating tracheoesophageal ﬁstula. F-1: Bron-
choscopy to deﬁne level of the TEF. F-2: Bronchoscopy to deﬁne level of the TEF. G-1: Bronchoscopy, electrocautery and ﬁbrin glue application. G-2: Bronchoscopy, electrocautery
and ﬁbrin glue application. G-3: Bronchoscopy, electrocautery and ﬁbrin glue application. H: Post-discharge esophagram at 2mos without leakage/TEF.
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(CT) [15] scan (Fig. 1C) conﬁrmed a deviated trachea, enlarged
esophagus with an associated superior mediastinal ﬂuid collec-
tion. With the combination of a dilated esophagus, deviated tra-
chea and ﬂuid collection, gastroenterology was consulted.
Esophagoscopy demonstrated a foreign body 15 cm from the lips(Fig. 1D1e4). The foreign body was removed and the remainder of
the esophagus and stomach appeared normal however, there was
evidence of esophageal damage and potential perforation
(Fig. 1D1e4). A nasogastric tube was endoscopically placed past
the injury and an esophagram was ordered that suggested a tra-
cheo-esophageal ﬁstula with contrast spilling into the
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(NPO), the nasogastric tube (NG) was left to suction and the gas-
trostomy button was drained. A proton-pump inhibitor and
intravenous antibiotics were instituted and parenteral nutrition
provided via central line. A tracheoscopy and bronchoscopy was
performed to delineate the location of the ﬁstula and it was
identiﬁed on the left lateral wall just proximal (5e10 mm) to the
carina (Fig. 1F1e2). During this time the child remained intubated
due to a positive Rhinovirus culture and high ventilatory support.
Her respiratory compromise was thought to be due to a combi-
nation of Rhinovirus and bilateral upper lobe consolidation/
pneumonia on top of premature lungs. Open repair was enter-
tained, however due to the etiology (foreign body) and the pa-
tient’s tenuous clinical status, preference was given to allow for
spontaneous closure. During this time the child remained NPO
with NG decompression, antibiotics and parenteral nutrition for
approximately one and a half weeks. A repeat esophagram
demonstrated persistence of the ﬁstula despite removal of the
foreign body very similar to the initial esophagram obtained
(Fig. 1E). Given the tenuous clinical status, primarily respiratory
support, and preference for spontaneous closure, additional
measures to expedite spontaneous closure were implemented. A
subsequent direct microscopic laryngoscopy, tracheoscopy and
rigid bronchoscopy was performed to visualize the ﬁstula and
apply electrocautery to the ﬁstula site in the hopes that it would
accelerate the healing by secondary intention. This cautery was
applied with a Bugbee fulgurating cautery device (Circon/Gyrus
ACMI, Southborough, MA) through the suction port of the bron-
choscope. A ﬁbrin sealant (Tisseel, Baxter, Deerﬁeld, IL) was uti-
lized as a protectant and sealant during healing by secondary
intention (Fig. 1G1e3). A modiﬁed 4.5 endotracheal tube was
placed just distal to the ﬁstula but proximal to the carina to allow
ventilation while excluding the ﬁstula site. Under the same
anesthetic, the child’s gastrostomy button was exchanged for a
gastro-jejunostomy (GJ) button to allow for simultaneous gastric
decompression and distal enteral nutrition. She was extubated
after recovery from her Rhinovirus illness and eventually dis-
charged with her GJ button feeds for recovery at home. An
esophagram performed seven weeks after removal of her foreign
body and six weeks from her electrocautery and ﬁbrin glue
placement demonstrated no further evidence of a trache-
oesophageal ﬁstula (Fig. 1H). In follow-up at 18 months, she is
without symptoms, tolerating oral intake, thriving and growing.
In our situation, we were able to beneﬁt from the previously
placed endotracheal (ETT) as well as gastrostomy tube. The endo-
tracheal tube was previously placed due to the severe Rhinovirus
pneumonia but allowed for a secure airway during subsequent
studies and invasive management. The gastrostomy tube allowed
us to decompress the gastrointestinal tract during those same
studies and management as well as allowing for continued
decompression and enteral nutrition following hospital discharge.
Without gastric decompression, overzealous ventilation prox-
imal to the ﬁstula may have lead to gastric distention. The gastric
distention and resulting abdominal pressure may impair dia-
phragmatic excursion and ventilation. In severe cases, this may
even lead to gastric rupture. In our case, we were fortunate to
already have gastrointestinal access that signiﬁcantly aided our
management.
Presence and position of the ETT was critical as well. Once we
deﬁned the ﬁstula, we worked with our anesthesia colleagues to
place the tip of the endotracheal tube distal to the origin of the
ﬁstula. This was done in an effort to similarly prevent gastrointes-
tinal distention. The proximity of the ﬁstula to the carina made this
extraordinarily challenging and difﬁcult to achieve in the operatingroom and similarly difﬁcult to maintain once transferred to the
intensive care unit. Position of the ETT was monitored closely pre-,
intra- and post-operatively and with any movement of the patient.3. Discussion & conclusion
A thorough search of the literature revealed a variety of reports
regarding foreign body ingestion and associated complications
[16e21]. There are also reports regarding speciﬁc management of
tracheoesophageal ﬁstula from foreign body ingestion [1e3,22],
and management of recurrences following attempted closure of
tracheoesophageal ﬁstulae using a variety of open and endoscopic
techniques [7e14]. Lastly, there are cases of spontaneous healing of
TEF following foreign body removal [23], a technique that has been
advocated for decades [6].
Although the endoscopic approach to repairing TEFs has been
described previously [24], the advent of smaller technology has
fostered a renewed use of minimally invasive techniques to treat
TEF including endoscopic suturing devices, laser and argon plasma
treatments [14,25,26].
Most often, the literature describes thoracotomy as the treat-
ment for foreign body induced TEF [1e3]. In cases where the foreign
body was not removed endoscopically (most often due to trans-
mural migration), neck exploration was utilized for retrieval of the
foreign body [27]. Complications following an open operation
include tracheal or esophageal stenosis, leak from both the trachea
as well as esophagus, chylothorax, chest wall deformities, damage
to the recurrent laryngeal nerve, dysphagia, and reﬂux.
The most common complication following repair of foreign-
body induced TEF is recurrence of the ﬁstula. Treatment of that
recurrence can take the form of repeat thoracotomy with another
repair [8,10], or re-operation may include additional tissue (such as
an intercostal muscle ﬂap) as a buttress to promote healing and
prevent re-opening of the ﬁstula [11].
A variety of endoscopic approaches have been described to close
recurrent ﬁstulas with the use of tissue adhesives [10,13], electro-
cautery, sclerosants and laser.
In our case, we were able to remove the foreign body endo-
scopically. We also sought to expedite the healing of the ﬁstula
while minimizing additional morbidity.
Use of ﬁbrin glue in other applications has been described
previously:
B Sealing of gastrointestinal/biliary and vascular anastomoses
[28e42].
B Sealing and healing of ﬁstulas (bronchopleural, esophago-
bronchial, esophago-cutaneous, colo-cutaneous, rectal, recto-
vaginal, vesico-vaginal, urologic, pancreatic, chylous and
anorectal) [43e86].
B Sealing of solid organ injuries and hemostasis [75].
B Ophthalmologic uses [76e78].
B Healing of skin graft, tendon and nerve repair [79e95].
Tisseel is described by its manufacturer as a ‘ﬁbrin sealant
indicated for use as an adjunct to hemostasis in adult and pediatric
patients (>1mo of age) undergoing surgery when control of
bleeding by conventional surgical techniques (such as suture,
ligature, and cautery) is ineffective or impractical. Tisseel is effec-
tive in heparinized patients.’ In addition, they describe Tisseel as, “a
ﬁbrin sealant indicated as an adjunct to standard surgical tech-
niques (such as suture and ligature) to prevent leakage from colonic
anastomoses following the reversal of temporary colostomies.”
Our use of Tisseel in the pediatric ﬁstula population takes
advantage of its hemostatic properties as well as its protective
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that may otherwise impede or deter the healing of the ﬁstula site by
secondary intention.
We chose the Bugbee fulgurating cautery device (Circon/Gyrus
ACMI, Southborough, MA) due to its ready availability and ease of
endoscopic use. Speciﬁcally, we chose a cautery tip that was able to
be deployed under direct visualization using the bronchoscope.
While the use of argon beams and lasers has been described, the
end-point is the same, which is to cause scarring and accelerate the
healing by secondary intention. Use of Tisseel as the ﬁbrin glue
sealant was also facilitated by its ready availability and ease of use
with an endoscopic applicator allowing application of the glue
while under direct visualization.
Our case is the ﬁrst to report management of an esophageal
foreign body-induced tracheoesophoageal ﬁstula with removal of
the foreign body and subsequent application of electrocautery and
ﬁbrin glue in a pediatric patient. While removal of the foreign body
was the primary treatment strategy, application of electrocautery
was performed with the goal of accelerating granulation and
healing by secondary intention. Use of ﬁbrin sealant (Tisseel, Baxter,
Deerﬁeld, IL) was a tertiary modality to provide temporary pro-
tection and sealing of the ﬁstula site during healing by secondary
intention.
In summary, this case of an ingested, foreign-body induced
tracheoesophageal ﬁstula in a pediatric patient treated with
removal and subsequent application of electrocautery and ﬁbrin
glue with subsequent long-term healing, represents the ﬁrst time
that this combination of modalities has been used to successfully
treat this potentially lethal condition. Prompt recognition and
work-up of the unique symptoms and radiographic abnormalities
allowed expedient and accurate diagnosis. The concomitant respi-
ratory illness with Rhinovirus provided an impetus to provide a
treatment that would minimize additional morbidity while it also
urged quick resolution. Our approach of removal followed by
electrocautery and ﬁbrin glue via endoscopic application allowed
time for the severe respiratory illness to be treated and resolve
while avoid the additional morbidity of an open operation and the
potential risks that would entail. Although our child is well and
asymptomatic 18 months after the incident, longer follow-up is
necessary to determine the efﬁcacy of this approach. Given the
rarity of this condition and the associated complications, deﬁnitive
management recommendations should remain subject to the in-
dividual patient, practitioner and situation.
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